






























































































































































5. Temporal Distribution 

The smoothed cumulative hourly values from Step 4 and the incremental hourly 

values resulting from successive subtractions are: 

Hourly Intervals 

1 2 3 4 5 6 

Cumulative PMP (inch) 4.9 6.1 6.9 7.4 7.7 8.0 

Incremental PMP (inch) 4.9 1.2 0.8 0.5 0.3 0.3 

The highest increment to lowest increment sequence shown above IS the 

recommended chronology for local-storm PMP at McCoy Wash. 

6. Areal Distribution of Local-Storm PMP 

The areal distribution of local-storm PMP is given by the isohyets of Figure 2.20. 

Remember these isohyets are meant to be placed within a basin boundary at the 

1:500,000 map scale. For this example, the percentages from Table 2.13 apply for 

a basin with a 6-hour to 1-hour ratio of 1.3. When the 6-hour to 1-hour ratio is 1.15, 

1.2, or 1.4, Tables 2.11, 2.12, or 2.14 apply respectively. 

It is important to note that when Tables 2.11 to 2.14 are used in a particular case, that 

the percentages from the selected table apply only to the 1-m?, 1-hour average 

local-storm PMP from Step 2, and NOT to the values from Step 3. In this example, 

the average depth is 11.4 inches, and the isohyetallabels of Table 2.15 result. An 

average 6-hour depth of 8.0 inches for the 167-m? McCoy Wash Basin is given 

(Step 4). Using Figure 2.20 the isohyetallabels range from 14.82 inches enclosing 

1 mi2 to 4.33 inches enclosing 220 mi2 for that duration. 

Remember that the isohyetallabels in Step 6 produce the average depths from Step 4 

only if the basin in consideration is elliptical with a 2:1 ratio of the major to minor 
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axis and the ellipses are centered in a "perfect" drainage. The ellipses with the 

indicated values from this step when placed in an irregularly shaped drainage and 

then averaged, will produce average depths less than those resulting from Step 4. 

The PMP level for the drainage comes from Step 4, with the isohyetal labels of 

Step 6 giving an idea of a possible areal distribution for the storm. 

Table 2.15. Isohyetallabel values for local-storm PMP, McCoy Wash, California ( 167 mP). 

Duration (hours) 

Isohyetal 

Tag 

(mi2
) 114 112 3/4 1 2 3 4 5 6 

A (1) 6.27 9.01 10.37 11.40 13.00 13.68 14.25 14.59 14.82 

B (5) 5.02 7.52 8.85 9.80 11.40 12.08 12.65 13.00 13.22 

c (25) 2.96 5.02 6.11 9.65 8.44 9.23 9.80 10.15 10.37 

D (55) 1.94 3.53 4.58 5.30 6.61 7.41 7.98 8.32 8.55 

E (95) 1.25 2.28 3.06 3.71 4.79 5.59 6.16 6.50 6.72 

F (150) .75 1.48 2.17 2.74 3.65 4.33 4.90 5.24 5.47 

G (220) .74 1.25 1.60 1.82 2.62 3.19 3.76 4.10 4.33 

H (300) .57 .91 1.20 1.37 2.00 2.45 2.91 3.31 3.53 

I (385) .34 .68 .97 1.20 1.82 2.28 2.74 3.14 3.42 

J (500) .29 .63 .91 1.14 1.71 2.17 2.62 3.02 3.31 

Endnote 1 

Plates 1 and 2 have limited detail in some regions. The Hydrometeorological Design Studies Center will 

provide supplemental map(s) containing a more complete set of isohyets or digital values for specific 

drainages areas, upon request. 
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APPENDIX 

Snowmelt Parameters 

In HMR 36 a snowmelt procedure was provided. Information was included for 

determination of temperatures, dew points, precipitation, and winds during and prior to a 

PMP storm. The development of new snowmelt parameters was beyond the scope of this 

report. However, during peer review, inclusion of snowmelt parameter procedures was 

mentioned by most reviewers as highly desirable. This Appendix is in response to those 

requests. 

The core of the Appendix is a worksheet consisting of five sections (A-E). It is 

essentially the same worksheet that appeared in HMR 36. An example for the Auburn 

drainage above Folsom Dam is provided for mid-November. The figures referenced in 

Chapter X of HMR 36 dealing with variation of precipitable water, temperature/elevation 

relations, temperature prior to a PMP storm, and winds have not been changed except for 

new figure numbers. The seasonal variation of maximum moisture table (Table 4-1 in HMR 

36) was replaced by Table A 1. The revision of this table was based on new dew-point data. 

The durational variation of maximum moisture, Table A2, is unchanged. The seasonal 

variation of maximum moisture, Table Al, is a function of the regional DAD boundaries for 

Figure 2.11. 

An important part of this methodology is the wind speed expected at the surface of 

a snow pack; these winds and reduction factors are needed in Steps D.l and D.2 of the 

worksheet. The recommended factors for basins not sheltered from the winds by 

topographic features in advance of a PMP storm are a function of regions. 

The factors for the regions are: 

Region 

1, 3, 6 

2,5 

Factor 

.80 

.75 

Al 



In cases where basins are sheltered from the winds the reduction factors should reduce the 

surface winds speeds even more. The amount of the reduction should be decided by the 

user. 

We have assumed that snowmelt is not an important factor for basins in regions 4 and 

7. If snowmelt parameters are needed for basins in these regions, use the factor in the above 

list from the region closest to the basin of concern. 

Data values from Figures Al to A 7 may vary, and there will be some difference from 

user to user. Figure AS gives the dew-point temperatures for February over California. 

Table Al. Monthly variation of maximum moisture (percent/100 of February maximum). 

See Figure 2.11 for region boundaries. 

Month 

Region October November December January February March April 

3,4,6 1.22 1.13 1.08 1.03 1.00 1.03 1.06 

7 1.35 1.11 1.03 0.97 1.00 1.03 1.06 

1, 2 1.29 1.14 1.12 1.05 1.00 1.00 1.08 

5 1.29 1.17 1.11 1.03 1.00 1.03 1.09 

Table A2. Durational variation of maximum moisture (percent of 12-hour precipitable 

water). 

Duration (Hour) 6 12 18 24 30 36 42 48 54 60 66 72 

Percent 1 1 o4 1 1 oo 1 97 1 95 1 93 1 91 1 89 1 88 I 86 I 85 I 84 I 83 
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Snowmelt Parameters Worksheet 

Drmnage: Average elevation (nearest 100 feet): __ _ 
Month: Region: ___ _ 

A. Temperatures and Dew Points During PMP Storm 

1) Average 12-hour February 1000mb persisting dew point over basin (Figure AS): ____ _ 

2) Precipitable water (WP) for temperature from Step A.1 (Figure A1): __ _ 

3) Seasonal adjustment for month selected (Table A1): __ _ 

4) Line 2 ___ x line 3 = ___ _ 

6-Hour Period 

1 2 3 4 5 6 7 8 9 10 11 12 

5) wp 
corresponding to 
6-hour temperature 
increments during 
PMP storm. Line 4 
x o/c's of Table A2 
(inches). 

6) 6-hour 
incremental sea-
level temperatures 
and dew 
from Figure A 1 
("F). 

7) Sea-level 
temperatures and 
dew points 
adjusted to average 
basin elevation. 
Figure A2 ("F) 

8) Height of 32''F 
above mean sea-
level. Figure A2 
(I OOO's feet). Use 
dew points from 
line 6. 

9) The temperatures and elevations in Steps A.7 and A.8 should be arranged in time sequence corresponding to the 
selected PMP storm sequence (see E). 
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B. Temperatures Prior to PMP Storm 

Hours Prior to Storm Onset 

48 42 36 30 24 18 

1) Differences between temperature at the beginning of 
storm and at indicated hours prior to storm. From Figure 
A3, in range from curve A 1 to curve B (°F). 

2) The above differences are added to the initial temperature determined in Step A.9. 

C. Dew Points Prior to PMP Storm 

Hours Prior to Storm Onset 

48 42 36 30 24 18 

1) Differences between dew point at the beginning of storm 
and at indicated hours prior to storm. Figure A3, curve C 
("F). 

2) The above differences are subtracted from the initial temperature (dew point) determined in Step A.9. 

D. Snowmelt Winds 

6-Hour Period 

1 2 3 4 5 6 7 8 9 

1) Winds from Figure A5 (Regions 1, 3, 6) or 
A6 (Regions 2, 5) and interpolations at 
average basin elevation (feet msl) reference 
Figure A4 (mph). 

2) Winds reduced to surface conditions. See 
text for factor to be used. Step D.1 winds x 
factor (mph). 

3) Surface winds adjusted to month selected. 
Step D .2 winds x ___ (from Figure A 7) 
(mph). 

4) Arrange 6-hour winds (Step D.3) in time sequence similar to arrangement of precipitation and 
temperatures in PMP storm (see E). 
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6-Hour Period 
1 2 3 4 5 6 7 8 9 10 11 12 

1) Month of concern 6-hourly 
PMP increments for the selected 
drainage obtained by procedures 
of Chapter 2 (inches). 

Time in Hours From Beginning of Storm 
6 12 18 24 30 36 42 48 54 60 66 72 

2) 6-hour PMP 
increments arranged 
according to 
sequence adopted in 
Section 2.2, Step 8 
(inches). 

3) 6-hour tempera-
tures from A.7 
arranged in same 
sequence ("F). 

4) 6-hour winds 
from D.3 arranged 
in same sequence 
(mph). 

5) Height of 
freezing level from 
A.8 in same 
sequence (1OOO's 
feet). 

Hours Prior to Storm Onset 

48 42 36 30 24 18 12 6 0 

6) Temperature prior 
to storm. Differences of B .1 
added to the temperature from 
E.3, 6-hour column. 

7) Dew points prior to storm. 
Differences of C.1 subtracted 
from the temperature from E.3, 
6-hour column. 

8) Winds prior to storm may be assumed to be the 72-hour duration value from D.3 for two days prior to storm. 
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Snowmelt Parameters Worksheet 
(Example) 

Drainage: Auburn 
Month: Mid-November 

Average elevation (nearest 100 feet): 4700 
Region: Sierra (5) 

A. Temperatures and Dew Points During PMP Storm 

1) Average 12-hour February 1000mb persisting dew point over basin (Figure AS): 60" F 

2) Precipitable water (WP) for 60° F (Figure AI): 1.38 

3) Seasonal adjustment for November (Table AI): 1.17 

4) 1.3 8 times 1.1 7 = 1. 61 inches 

6-Hour Period 

1 2 3 4 5 6 7 8 9 10 ll 12 

5) wp I I corresponding to 
6-hour temperature I increments during 
PMP storm. 1.61 1.67 1.61 1.56 1.53 1.50 1.47 1.43 1.42 1.38 1.37 1.35 1.34 
x o/o's of Table A2 
(inches). 

6) 6-hour 
incremental sea-
level temperatures 
and dew points 63.8 63.0 62.3 62.0 61.6 61.1 60.8 60.6 60.0 59.9 59.6 59.3 
from Figure A 1 
(oF). ~-
7) Sea-level 
temperatures and I 
dew points I adjusted to 4700 

146.7 feet elevation. 51.5 50.7 49.8 49.4 49.0 48.4 48.0 47.6 47.3 47.0 46.3 
Figure A2 (°F). 

8) Height of 32° F 
above mean sea 
level. Figure A2 

1 9.6 (1000's feet). Use 11.6 11.3 10.9 10.8 10.7 10.4 10.2 10.1 9.9 9.8 9" .I 

dew points from 

I line 6. 

9) The temperatures and elevations in Steps A.7 and A.8 should be arranged in time sequence correspondillg to the 
selected PMP storm sequence (see E). 
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B. Temperatures Prior to PMP Storm 

Hours Prior to Storm Onset 

48 42 36 30 24 18 

1) Differences between temperature at the beginning of 
storm and at indicated hours prior to storm. From Figure 10.0 9.5 9.0 8.0 7.0 6.0 
A3, selecting curve A1 ("F). 

2) The above differences are added to the initial temperature determined in Step A.9. 

C. Dew Points Prior to PMP Storm 

Hours Prior to Storm Onset 

48 42 36 30 24 18 

1) Differences between dew point at the beginning of storm 
and at indicated hours prior to storm. Figure A3, curve C 3.5 2.5 2.0 2.0 1.5 1.0 
(oF). 

2) The above differences are subtracted from the initial temperature (dew point) determined in Step A.9. 

D. Snowmelt Winds 

6-Hour Period 

1 2 3 4 5 6 7 8 9 

1) Winds from Figure A6 and interpolations 
at 4700 feet msl (4700 feet =840mb) 78 69 64 60 57 54 52 50 49 
reference Figure A4 (mph). 

2) Winds reduced to surface conditions 
similar to Auburn. Step D.1 winds x 0.75 59 52 48 45 43 40 39 38 37 
(mph). 

3) Surface winds adjusted to November. Step 
D.2 winds x 0.82 (from Figure A 7) (mph). 48 42 39 37 35 33 32 31 30 

4) Arrange 6-hour winds (Step D.3) in time sequence similar to arrangement of precipitation and 
temperatures in PMP storm (see E). 

A7 

10 

48 

36 

30 

12 6 

4.5 3.5 

12 6 

1.0 0.5 

11 12 

47 46 

35 35 

29 29 



Pages AS and A8 - REVISED JANUARY 1999 

E T" I me s eauence o fT emoeratures w· d m san dP recimtatlon D urmi! PMPS torm 

6-Hour Period 
1 2 3 4 5 6 7 8 9 10 11 12 

1) November 6-hourly PMP 
increments for the selected 6.9 4.3 3.4 3.2 3.0 2.9 2.9 2.8 2.1 1.2 1.1 1.0 
drainage obtained by procedures 
of Chapter 2 (inches). 

Time in Hours From Beginning of Storm 
6 12 18 24 30 36 42 48 54 60 66 72 

2) 6-hour PMP 
increments 
arranged according 
to sequence 
adopted in Section 3.0 2.9 2.8 2.9 3.2 4.3 6.9 3.4 1.2 1.0 2.1 1.1 
2.2, Step 8 
(inches). 

3) 6-hour tempera-
tures from A. 7 
arranged in same 49.0 48.4 47.6 48.0 49.4 50.7 51.5 49.8 47.0 46.3 47.3 46.7 
sequence (°F). 

4) 6-hour winds 
from D.3 arranged 
in same sequence 35 33 31 32 37 42 48 39 30 29 30 29 
(mph). 

5) Height of 
freezing level from 
A.8 in same 10.7 10.4 10.1 10.2 10.8 11.3 11.6 10.9 9.8 9.6 9.9 9.7 
sequence (1OOO's 
feet). 

Hours Prior to Storm Onset 

48 42 36 30 24 18 12 6 0 

6) Temperature prior 
to storm. Differences of B.1 . 59.0 58.5 58.0 57.0 56.0 55.0 53.5 52.5 49.0 
added to the temperature from 
E.3, 6-hour column. 

7) Dew points prior to storm. 
Differences of C.l subtracted 45.5 46.5 47.0 47.0 47.5 48.0 48.0 48.5 49.0 
from the temperature from E.3, 
6-hour column. 

8) Winds prior to storm may be assumed to be 29 mph for two days prior to storm. 
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Figure Al. Variation of precipitable water with 1000-mb dew point temperature. 
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Figure A2. 
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